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Description 

[0001 ] The present invention relates to a bone locking 
plate, more particularly the present invention relates to 
a bone locking plate that includes an adjustable attach- 
ment component. Most particularly, the present invention 
relates to a bone locking plate that includes an attach- 
ment component whose angle relative to the locking plate 
may be manipulated during surgery so that it extends 
into the bone in a desirable orientation. 
[0002] The spinal column includes over twenty bones 
that are coupled together. These bones are capable of 
twisting and curving in a variety of directions relative to 
one another. Traumas and developmental irregularities 
can result, however, in spinal pathologies for which per- 
manent immobilization of multiple vertebrae in the spinal 
column is required. It is known to place a bone screw 
through a bone plate along an axis that has been selected 
by the manufacturer of the plate, for example as disclosed 
in US-5364399 and US-4484570. Since bone screws are 
known to pull out of the bone over time, these conven- 
tional bone plates have main bone-plate screws that lock 
down using additional loose components that either cov- 
er adjacent screws or are threaded into the head/shaft 
of the bone screw to prevent the screws from backing 
out of the bone. Often, however, the most desirable screw 
angle for fixing the bone screw is difficult if not impossible 
to determine prior to surgery. 

[0003] Therefore, conventional devices have been 
provided that allow the user to angulate a bone screw 
prior to placement, for example as disclosed in US- 
5607426. These conventional systems, however, also 
include multiple loose components that must be assem- 
bled to couple the bone screw head and plate hole bear- 
ing surface. These multi-component traditional plate as- 
semblies can be cumbersome and tedious to manipulate 
during surgery to achieve the most desirable angle for 
directing the bone screw into the patient. 
[0004] US-5053036 (The preamble of claim 1 is based 
on this document.) discloses a bone plate in which acon- 
ical insert is provided in a hole for a fixation screw, in 
which the insert can be expanded when the fixation screw 
is inserted into it so that it becomes locked in the hole. 
[0005] The present invention provides locking plate 
apparatus for engagement with a bone, the apparatus 
according to claim 1. 

[0006] The apparatus of the invention can be used in 
a method for coupling two bone portions together, which 
includes the steps of providing a locking apparatus that 
includes a plate having a body portion and an internal 
wall defining at least two plate holes through the body 
portion, at least two expandable bushings press fit into 
the respective plate holes each having a radially exterior 
surface and an opposite interior surface and a first end 
and an opposite second end defining a passageway be- 
tween them and at least two attachment components be- 
ing sized for extension into the passageway, each at- 
tachment component including opposite leading and 



trailing portions. In addition, the method includes the 
steps of positioning the body portion upon the bone por- 
tions so that the plate holes in the plate are situated over 
bone, rotating at least one of the bushings within the plate 

5 hole about a plurality of axes until the first and second 
ends of the bushing are aligned along an axis that ex- 
tends through a pre-determined portion of the bone. Fur- 
ther, the method includes the steps of inserting the lead- 
ing portion of one attachment component through each 

10 passageway and driving the trailing portion of each at- 
tachment component through the respective passage- 
way until the leading portion is positioned in the bone and 
the exterior surface of the bushing is pressed against the 
internal wall of the plate to form a friction lock between 

is them. 

Brief Description of the Drawings 



Fig. 1 is a perspective view of a locking apparatus 
in accordance with the present invention coupled to 
vertebrae and showing the locking apparatus includ- 
ing a locking plate having six plate holes and corre- 
25 sponding slotted bushings having a threaded pas- 
sageway therethrough and thread-through bone 
screws; 

Fig. 2 is a top view of the locking apparatus of Fig. 
1 prior to placement of the bone screws therethrough 
30 and showing six bushings press-fit into the six plate 

holes to form a locking plate/bushing subassembly; 
Fig. 3 is a cross sectional view taken along lines 3-3 
of Fig. 1 showing the bushing having a cylindrically- 
shaped exterior surface and an interior surface hav- 
35 ing threads extending into the passageway; 

Fig. 4 is a top view of the bushing of Fig. 3 showing 
the bushing including a slot therethrough and show- 
ing the slot having a pre-determined dimension prior 
to extension of the bone screw through the passage- 
io way; 

Fig. 5 is a cross section taken along lines 5-5 of Fig. 
1 during attachment of the locking apparatus on the 
vertebrae, showing each thread-through bone screw 
including a single lead and multiple lead that tapers 
45 in a radially outward direction from the single lead 
and showing the multiple lead of a first bone screw 
frictionally coupling the bushing to the locking plate 
and showing the single lead of a second bone screw 
engaging the threads positioned within the passage- 
so W ay of the bushing; 

Fig. 6 is a view similar to Fig. 5 of an alternative 
embodiment of the present invention showing a lock- 
ing apparatus including a locking plate, threaded 
bushings, and drop-in bone screws that each include 
55 a single lead sized for extension through the pas- 

sageway spaced-apart from the threads of the bush- 
ing and a triple lead that presses the bushing against 
the locking plate frictionally to couple the bushing 
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and the locking plate together; 

Fig. 7 is a side view of a graft screw, suitable for 

extending through graft holes in the locking plate; 

and 

Fig. 8 is a cross-sectional view of the locking plate/ s 
bushing subassembly showing a drill guide extend- 
ing into the passageway of one of the bushings to 
manipulate the positioning of the bushing in the plate 
hole relative to the bone. 

10 

Detailed Description of the Drawings 

[0008] Fig. 1 illustrates a locking plate apparatus 10 in 
accordance with the present invention as apparatus 10 
appears to a surgeon during attachment of apparatus 10 is 
to vertebrae 11. Locking plate apparatus 10 includes a 
locking plate 12 and corresponding semi-split donut 
shaped bushings 1 6 press-fit into locking plate 1 2 to form 
a plate subassembly 17, and thread-through bone 
screws 18. Locking plate apparatus 1 0 beneficially ena- 20 
bles a surgeon, without a large number of loose pieces, 
to achieve infinite angulation (3-D) within a specified con- 
ical volume while rigidly locking bone screws 18 to rigid 
locking plate 12. Non-limiting examples of applications 
of locking plate apparatus 10 include the following: long 25 
bone fracture fixation/stabilization, small bone stabiliza- 
tion, lumbar spine as well as thoracic stabilization/fusion 
and burst fracture fixation, cervical spine compression/ 
fixation, and skull fracture/reconstruction plating. 
[0009] Locking plate 12 includes a rigid body portion so 
20 having a proximal surface 22 resting upon vertebrae 
1 1 and an opposite distal surface 24. In addition, body 
portion 20 includes two walls 23 that define two graft 
holes 25 and six internal walls 26 that define six spheri- 
cally shaped plate holes 14. Walls 23 may form graft 35 
holes 25 with a cylindrical, spherical shape, or any 
number of shapes. As shown in Fig. 2, each plate hole 
14 is sized to receive bushing 16 therein to form sub- 
assembly 17. It is understood that plate holes 1 4 can also 
be elliptical-shaped, teardrop-shaped, or be defined by 10 
any number of rounded shapes in accordance with the 
present invention. Plate holes 14 extend through body 
portion 20 between proximal and distal surfaces 22, 24. 
As shown in Figs. 1 and 2, three sets of two plate holes 
14 are positioned to lie in a side-by-side relationship 45 
through body portion 20. Locking plate 1 2, however, may 
include one, two, four, or five sets of two plate holes, or 
may be used in conjunction with any number of holes in 
a variety of plates. Although locking plate 1 2 is illustrated 
and described, it is understood that locking plates may so 
be formed in any number of shapes and sizes for varying 
applications. Locking plate 1 2 is constructed of a titanium 
alloy, although it is understood that locking plate 12 may 
be constructed of titanium, stainless steel, or any number 
of a wide variety of materials possessing the mechanical 55 
properties suitable for coupling bones together. 
[0010] As shown in Fig. 2, each donut-shaped bushing 
1 6 is sized so that it is press fit into plate hole 1 4 of locking 



plate 12 to form subassembly 17. Bushing 16 will with- 
stand pressure that is applied thereto without slipping out 
from plate holes 14 in locking plate 12. It is understood 
that while one bushing 16 will be described hereafter, the 
description applies to all bushings 1 6. Bushing 1 6 is con- 
structed of a titanium alloy, although it is understood that 
bushing may be constructed of titanium, stainless steel, 
or any number of a wide variety of materials possessing 
the mechanical properties suitable for frictionally engag- 
ing locking plate 12. 

[0011] As shown in Figs. 3 and 5, bushing 16 includes 
a first end 32 configured to lie adjacent proximal surface 
22 and an opposite second end 34 positioned to lie ad- 
jacent distal surface 24 of locking plate 12. In addition, 
bushing 1 6 includes a spherical-shaped radially exterior 
surface 28 extending between first and second ends 32, 
34 and an opposite radially interior surface 30. While 
bushing 16 is illustrated with a spherically shaped and 
smooth exterior surface 28, it is understood that exterior 
surface 28 may be formed in a variety of rounded shapes 
and sizes to cooperate with internal wall 26 of locking 
plate 12. 

[0012] As shown in Fig. 3, radially interior surface 30 
defines a passageway 36 that has an initial predeter- 
mined diameter 68 at second end 34 and that extends 
between first and second ends 32, 34 of bushing 16. 
Moreover, as shown in Figs. 2 and 4, bushing 16 is formed 
to include a radial slot 46 that extends between exterior 
surface 28 and interior surface 30. As shown in Fig. 4, 
slot 46 has an initial pre-determined dimension 58. While 
slot 46 is illustrated and described, it is understood that 
bushing 1 6 may include multiple slots, cut-outs or other- 
wise be constructed to permit expansion of exterior sur- 
face 28. Radial expansion of bushing 1 6 expands slot 46 
and presses exterior surface 28 against internal wall 26 
for locking engagement between bushing 1 6 and locking 
plate 12. 

[0013] Radially interior surface 30 of bushing 16 also 
includes threads 38 that extend radially inwardly into pas- 
sageway 36 and define a diameter 72 adjacent to second 
end 34 therebetween. As shown in Fig. 3, threads 38 
taper from second end 34 toward first end 32, as shown 
by lines 39. Tapered threads 38 converge at an angle of 
about five degrees to about twenty degrees, more pref- 
erably about five degrees to about twelve degrees, and 
most preferably about six degrees. In addition, threads 
38 have a tread pitch that is a multiple lead, with leads 
that start about 1 20 0 . Illustratively, the tapered pitch is a 
triple lead, although it is understood that the thread pitch, 
number of leads, and spacing may vary in accordance 
with the present invention. 

[0014] Referring now to Fig. 2, exterior surface 28 of 
bushing 1 6 is positioned to lie within plate hole 1 4 of body 
portion 20 and engages internal wall 26. In addition, ex- 
terior surface 28 is sized to permit angled rotation of bush- 
ing 16 within plate hole 14 along a plurality of axes, as 
shown for example by lines 40, 42, 44. See Fig. 5. Illus- 
tratively, bushing 16 may be rotated within plate hole 14 
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along a plurality of axes so long as passageway 36 ex- 
tends unobstructed between proximal and distal surfaces 
22, 24 of locking plate 12 to permit extension of bone 
screw 18 therethrough. Thus, bushing 16 movably rides 
in plate hole 14 to form subassembly 17. As shown in 
Fig. 2, locking plate 12 has six plate holes 14 and six 
bushings 16 ride in six bone holes 14 and rotate inde- 
pendently of one another. Beneficially, subassembly 17 
couples bone screws 1 8 therein without additional loose 
attachment components, providing surgeons an easy to 
handle locking plate apparatus 10. 
[0015] Bone screw 18 is formed to engage bushing 16 
and to fix the relative positioning of bushing 16 in plate 
hole 14. It is understood that while one bone screw 18 
will be described hereafter, the description applies to all 
bone screws 18. Bone screw 18 is sized for extension 
through passageway 36 of bushing 1 6 and for pressing 
exterior su rface 28 against internal wal 1 26 of locking plate 
1 2 to form a friction lock between bushing 1 6 and locking 
plate 12. As shown in Fig. 5, bone screw 18 includes a 
leading portion 48 sized for extension through passage- 
way 36 and into bone 1 1 , an opposite trailing portion 50, 
and a middle portion 52 positioned to lie between leading 
and trailing portions 48, 50. Illustratively, leading portion 
48 includes a plurality of sharp cutting edges 49 for self- 
tapping and reliefs 51 spaced apart from one another. 
[0016] Bone screw 18 also includes an outer surface 
54 and threads 56 extending about outer surface 54. 
Threads 56 have a thread pitch that is single lead 60 
between leading and trailing portions 48, 50. Bone screw 
1 8 also has thread pitch that is multiple lead 62 adjacent 
trailing portion 50. Simply, bone screw 1 8 includes asin- 
gle lead 60 from tip to top with additional leads 62 being 
started within middle 52 toward trailing portion 50. Bone 
screw 18 is constructed of titanium alloy, although it is 
understood that bone screw 18 may be constructed of 
titanium, stainless steel, or any number of a wide variety 
of materials possessing the mechanical properties suit- 
able for attachment with bone. 

[0017] As shown in Fig. 5, single lead 60 adjacent to 
leading portion 48 engages threads 38 of bushing 16 
prior to engaging bone 1 1 . Threads 56 of single lead 60 
have a diameter, as shown by arrow 128, that is greater 
than diameter 72 of threads 38. Thus, threads 38 in bush- 
ing 1 6 will engage and guide single lead 60 during inser- 
tion of bone screw 1 8 into bone 1 1 . As shown in Fig. 5, 
trailing portion 50 of bone screw 1 8 has a tapered portion 
70 that diverges, as shown by lines 71, away from leading 
portion 48. Illustratively, tapered portion diverges at an 
angle of about six degrees from leading portion 48. Ta- 
pered portion 70 is sized to engage interior surface 30 
of bushing 16 and expand diameter 68 of passageway 
36 so that dimension 58 of slot 46 increases and exterior 
surface 28 is pressed against internal wall 26 to form the 
friction lock between bushing 16 and locking plate 12. 
Illustratively, multiple lead 62 is positioned to lie on ta- 
pered portion 70. Thread pitch of multiple lead 62 has 
leads that start about 120°. It is understood that leads 



between leading and trailing portions 48, 50 may vary in 
pitch and number in accordance with the present inven- 
tion. Although bone screw 1 8 is illustrated and described, 
it is understood that locking plate 12 may be coupled to 

5 bone 11 with a variety of attachment components. For 
example, leading portion 48 of bone screw 18 may in- 
stead be a plug or a porous coated spike, so long as 
leading portion 48 attaches to bone 1 1 and trailing portion 
50 expands bushing 1 6 frictionally to lock bushing 16 in 

10 position in plate hole 14. 

[0018] In an alternative embodiment of the present in- 
vention, locking plate apparatus 1 10 is provided that in- 
clude locking plate 12, bushings 16, and drop-in bone 
screws 118. See Fig. 6. To the extent that locking plate 

is apparatus 110 is similar to locking plate apparatus 10 
illustrated in Figs. 1-5, like reference numerals will be 
used to denote like components. Referring to Fig. 6, bone 
screw 1 1 8 has a single lead 1 22 adjacent leading portion 
48. Bone screw 1 18 also has a tapered multiple lead 124 

20 adjacent to trailing portion 50. Multiple lead 124 has a 
diameter sized to spread bushing 1 6 to provide a friction 
lock with locking plate 12. 

[0019] As shown in Fig. 6, single lead 122 of bone 
screw 1 1 8 has a diameter as shown by arrow 1 66 that 
25 is less than diameter 72 of threads 38 in bushing 16. 
Therefore, leading portion 48 of bone screw 1 1 8 is sized 
to slide through passageway 36 spaced apart from 
threads 38 of bushing 1 6. Multiple lead 1 24, however, is 
positioned on tapered portion 70 of bone screw 1 18 and 
30 engages threads 38 on bushing 16. Referring to Fig. 6, 
threads 38 of bushing 16 are configured to receive 
threads 123 of multiple lead 124 thereon and to guide 
insertion of tapered portion 70 into passageway 36. 
[0020] A graft screw 218 is illustrated in Fig. 7 and is 
35 suitable for use with subassembly 1 7 in accordance with 
the present invention. Graft screw 21 8 is sized for exten- 
sion through graft holes 25 and to stabilize the graft prior 
to fusion. Graft screw 21 8 includes a leading portion 220 
and an opposite headed trailing portion 222. Graft screw 
40 218 further includes an exterior wall 224 extending be- 
tween leading and trailing portions 220, 222. Exterior wall 
224 diverges from leading portion 220 toward trailing por- 
tion 222 at an angle of about six degrees. Moreover, 
threads 226 extend about exterior wall 224. As graft 
45 screw 218 extends into bone 1 1 , exterior wall 224 be- 
comes tighter and tighter against wall 23 until graft screw 
218 snaps into place. While graft screw 21 8 is illustrated 
and described, it is understood that graft screws having 
a variety of shapes and sizes and other suitable attach- 
so ment mechanisms may be used in accordance with the 
present invention to stabilize the graft. 
[0021 ] To couple locking plate 1 2 to bone 1 1 , the sur- 
geon first positions subassembly 1 7 on bone 1 1 and se- 
lects a desirable angle in which to insert bone screw 18 
55 into bone 11. A drill guide 130 is then inserted into pas- 
sageway 36 of bushing 16 situated within plate hole 14 
of locking plate 12. As shown in Fig. 8, drill guide 130 
includes a handle portion 132 and an elongated guide 
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portion 134 defining a plate hole 136 having axis 137 
extending therethrough. Guide portion 134 includes an 
upper end 140 sized for insertion of a drill bit (not shown) 
therethrough and a lower end 142 having a stop portion 
1 44 thereon. Stop portion 1 44 is sized to limit extension 
of guide portion 134 through plate hole 14 of locking plate 
12. In addition, lower end 142 includes threads 146 that 
are sized to engage threads 38 on bushing 16. Therefore, 
to position drill guide 130 in passageway 36, lower end 
142 is rotated relative to bushing 16 to couple threads 
146 to threads 38 on bushing 16. While drill guide 130 is 
illustrated and described, it is understood that a drill tube 
or a wide variety of drill bit positioning mechanisms may 
be used to position bushing 16 in locking plate 12. 
[0022] Once drill guide 130 engages bushing 16, the 
surgeon is free to rotate bushing 16 in plate hole 14 rel- 
ative to vertebrae 1 1 along a plurality of axes 40, 42, 44 
by moving handle portion 132 relative to locking plate 12. 
A desirable position of bushing 1 6 relative to locking plate 
12 is selected by angling bushing 16 so that axis 137 of 
guide portion 1 32 and therefore passageway 36 of bush- 
ing 1 6 extends through a desirable segment of bone 1 1 . 
Once a desirable position is selected, the surgeon uses 
a drill (not shown) to drill a pilot hole (not shown) into 
vertebrae 1 1 that is sized to receive leading portion 48 
of bone screw 18. Drill guide 130 is then removed from 
passageway 36 of bushing 16. 

[0023] Leading portion 48 of bone screw 18 is then 
inserted into passageway 36 of expandable bushing 16. 
Upon bone screw 18 entering passageway 36, threads 
38 on bushing 16 receive threads 56 on leading portion 
48 and guide leading portion 48 through passageway 36. 
The surgeon then rotates trailing portion 50 as shown by 
arrow 51 until leading portion 48 exits first end 32 of bush- 
ing 16 and extends into pilot hole (not shown). Once lead- 35 
ing portion 48 has exited bushing 16, tapered portion 70 
adjacent trailing portion 50 engages threads 38 on bush- 
ing 16. Continued rotation 51 in bushing 16 causes 
threads 38 on bushing 16 to receive threads 62 on ta- 
pered portion 70 and guide tapered portion 70 into pas- io 
sageway 36. Thus, tapered portion 70 expands diameter 
68 of passageway 36 and presses exterior surface 28 of 
bushing 16 into a frictional locking engagement with in- 
ternal wall 26 of locking plate 12. It is understood, that 
while drill guide 1 30 is illustrated and described, leading 45 
portion 48 of bone screw 18 may be formed to extend 
into bone 1 1 without a pilot hole. 

[0024] In another embodiment of the present inven- 
tion, leading portion 48 of bone screw 1 1 8 is inserted into 
passageway 36 of bushing 1 6. During insertion, leading so 
portion 48 slides through passageway 36 so that threads 
38 of bushing 16 are spaced apart from threads 56 of 
leading portion 48. Once leading portion 48 has "dropped 
into" pilot hole, tapered portion 70 adjacent to trailing por- 
tion 50 is rotated. Threads 38 on bushing 16 receive 55 
threads 123 on tapered portion 70 and guide tapered 
portion 70 into passageway 36. The surgeon continues 
to rotate bone screw 1 1 8 within bushing 1 6 until tapered 



portion 70 expands diameter 68 of passageway 36 and 
therefore presses spherical exterior surface 28 of bush- 
ing 16 into a frictional locking engagement with spherical 
internal wall 26 of locking plate 12. 



Claims 

1. Locking plate apparatus (1 0) for engagement with a 
10 bone, the apparatus comprising: 

a plate (12) including a body portion (20) and an 
internal wall (26) defining a plate hole (14) 
through the body portion, 
is an attachment component (18) which has a 

leading portion (48) sized for extension through 
the plate hole into the bone and an opposite trail- 
ing portion (50) which is fixedly connected to the 
leading portion and is tapered, and 
20 a bushing (1 6) which has a radially exterior sur- 

face (28) and an opposite radially interior sur- 
face (30) defining a passageway (36), the exte- 
rior surface being sized to permit polyaxial rota- 
tion of the bushing within the plate hole, 

25 

characterised in that the interior surface of the 
bushing (1 6) is threaded (38), and the trailing portion 
of the attachment component has threads (60) which 
are sized to engage with the thread on the bushing, 
30 to expand the bushing against the interior wall of the 

plate to form a friction lock between the bushing and 
the plate in a selected polyaxial position. 

2. Apparatus as claimed in claim 1 , wherein the attach- 
ment component (18) is a bone screw in which the 
leading portion (48) is threaded. 

3. Apparatus as claimed in claim 2, wherein the thread 
on the leading portion (48) is a single lead thread 
and the thread on the trailing portion (50) is a multiple 
lead thread. 

4. Apparatus as claimed in claim 3, wherein the thread 
on the leading portion (48) of the screw is sized to 
engage with the thread (38) on the bushing (1 6). 

5. Apparatus as claimed in claim 1, wherein the bushing 
(1 6) has a slot (46) formed in it that extends between 
the exterior surface (28) and the interior surface (30) 
and that has an initial pre-determined dimension. 

6. Apparatus as claimed in claim 1, wherein the plate 
(12) has a plurality of holes (14) extending through 
it with a plurality of bushings (16) within respective 
ones of the plate holes, and in which the apparatus 
includes a plurality of attachment components (18) 
for extension through passageways (36) for selec- 
tively locking the position of the bushings relative to 
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the plate. 

7. Apparatus as claimed in claim 1 , wherein the pas- 
sageway (36) has a first pre-determined diameter 
and the tapered portion (70) of the attachment com- 
ponent has a second diameter that is greater than 
the first pre-determined diameter. 

8. Apparatus as claimed in claim 7, wherein the leading 
portion (48) has a third diameter that is less than the 
first pre-determined diameter. 

9. Apparatus as claimed in claim 7, wherein the bushing 
(16) has a radial slot (46) formed in it extending be- 
tween the exterior (28) and interior (30) surfaces and 
the passageway has an expanded diameter that is 
greater than the first pre-determined diameter when 
the tapered portion (70) engages the interior surface 
of the bushing. 



Patentanspruche 

1. Befestigungsplattenvorrichtung (10) fur den Eingriff 
mit einem Knochen, wobei die Vorrichtung aufweist: 

eine Platte (12), die einen Korperbereich (20) 
und eine Innenwand (26) aufweist, welche ein 
Plattenloch (14) durch den Korperbereich defi- 
niert, 

eine Befestigungskomponente (18), welche ei- 
nen fuhrenden Abschnitt (48), der fur die Er- 
streckung durch das Plattenloch in den Knochen 
bemessen ist, und einen entgegengesetzt lie- 
genden, nachlaufenden Abschnitt (50), derfest 
mit dem fuhrenden Abschnitt verbunden ist und 
abgeschragt ist, hat, und 
einen Buchse (16), die eine radial auGenliegen- 
de Flache (28) und eine entgegengesetzt radial 
innenliegende Flache (30) hat, welche einen 
DurchlaR (36) definiert, wobei die auGenliegen- 
de Flache so bemessen ist, da(3 sie eine poly- 
axiale Drehung der Hulse innerhalb des Platten- 
lochs erlaubt, 

dadurch qekennzeichnet, daf3 die Innenflache der 
Buchse (16) mit einem Gewinde (38) versehen ist 
und der nachlaufende Abschnitt der Befestigungs- 
komponente Gewindegange (60) hat, die so bemes- 
sen sind, da(3 sie in das Gewinde auf der Buchse 
greifen, urn die Buchse gegen die Innenwand der 
Platte aufzuweiten, urn einen ReibschluR zwischen 
der Buchse und der Platte in einer ausgewahlten po- 
lyaxialen Position zu bilden. 

2. Vorrichtung nach Anspruch 1, bei der die Befesti- 
gungskomponente (18) eine Knochenschraube ist, 
in die der fuhrende Abschnitt (48) als Gewinde ein- 



gebracht ist. 

3. Vorrichtung nach Anspruch 2, bei der das Gewinde 
auf dem fuhrenden Abschnitt (48) ein einzelgangi- 

5 ges Gewinde ist und das Gewinde auf dem nachlau- 

fenden Abschnitt (50) ein mehrgangiges Gewinde 
ist. 

4. Vorrichtung nach Anspruch 3, bei der das Gewinde 
10 auf dem fuhrenden Abschnitt (48) der Schraube so 

bemessen ist, da(3 es mit dem Gewinde (38) auf der 
Buchse (36) in Eingriff kommt. 

5. Vorrichtung nach Anspruch 1, bei der die Buchse 
is (1 6) einen Schlitz (46) hat, der in dieser gebildet ist, 

der sich zwischen der auBenliegenden Flache (28) 
und der innenliegenden Flache (30) erstreckt und 
eine anfangliche vorbestimmte Abmessung hat. 

20 6. Vorrichtung nach Anspruch 1 , bei der die Platte (1 2) 
eine Vielzahl von Lochern (14) hat, die sich durch 
sie erstrecken, mit einer Vielzahl von Buchsen (16) 
in jeweiligen der Plattenlocher, und wobei die Vor- 
richtung eine Vielzahl von Befestigungskomponen- 

25 ten (1 8) zur Erstrekkung durch Durchlasse (36) zum 
wahlweisen Verriegeln der Position der Buchsen re- 
lativ zu der Platte umfaBt. 

7. Vorrichtung nach Anspruch 1, bei der der DurchlaB 
30 (36) einen ersten vorbestimmten Durchmesser hat 

und der abgeschragte Abschnitt (70) der Befesti- 
gungskomponente einen zweiten Durchmesser hat, 
der groBer ist als der erste vorbestimmte Durchmes- 
ser. 

35 

8. Vorrichtung nach Anspruch 7, bei der der fuhrende 
Abschnitt (48) einen dritten Durchmesser hat, der 
kleiner als der erste vorbestimmte Durchmesser ist. 

io 9. Vorrichtung nach Anspruch 7, bei der die Buchse 
(1 6) einen radialen Schlitz (46) hat, der in ihr ausge- 
bildet ist, welchersich zwischen der auBenliegenden 
(28) und der innenliegenden (30) Flache erstreckt, 
und der DurchlaB einen aufgeweiteten Durchmesser 

45 hat, der groBer als der erste vorbestimmte Durch- 
messer ist, wenn der abgeschragte Abschnitt (70) 
an der innenliegenden Flache der Buchse angreift. 



so Revendications 

1. Appareil a plaque de verrouillage (10) destine a I'en- 
gagement avec un os, I'appareil comprenant : 

55 m une plaque (12) comprenant une portion de 

corps (20) et une paroi interieure (26) definissant 
un trou de plaque (14) a travers la portion de 
corps, 
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■ un composant de fixation (18) comprenant 
une portion d'attaque (48) dimensionnee pour 
etre etendue a travers le trou de plaque dans 
I'os et une portion de fuite (50) opposee raccor- 
dee de facon fixe a la portion d'attaque et 
conique ; et 

■ une douille (16) comprenant une surface ex- 
terieure radiale (28) et une surface interieure ra- 
diale (30) opposee definissant un passage (36), 
la surface exterieure etant dimensionnee pour 
permettre la rotation polyaxiale de la douille a 
I'interieur du trou de plaque, 

caracterise en ce que la surface interieure de la 
douille (16) est filetee (38), et la portion de fuite du 
composant de fixation comprend des filets (60) di- 
mensionnes pour s'engager avec le filet sur la 
douille, afin de dilater la douille contre la paroi inte- 
rieure de la plaque afin de former un verrouillage par 
frottement entre la douille et la plaque dans une po- 
sition polyaxiale selectionnee. 

2. Appareil selon la revendication 1, dans lequel le 
composant de fixation (18) est une vis a os dans 
laquelle la portion d'attaque (48) est filetee. 

3. Appareil selon la revendication 2, dans lequel le filet 
sur la portion d'attaque (48) est un filetage a pas 
simple et le filet sur la portion de fuite (50) est un 
filetage a pas multiple. 

4. Appareil selon la revendication 3, dans lequel le filet 
sur laportion d'attaque (48) de la vis estdimensionne 
pour s'engager avec le filet (38) sur la douille (1 6). 

5. Appareil selon la revendication 1, dans lequel la 
douille (16) comprend une fente (46) formee dans 
celle-ci, s'etendant entre la surface exterieure (28) 
et la surface interieure (30) et ayant une dimension 
initiale predeterminee. 

6. Appareil selon la revendication 1 , dans lequel la pla- 
que (12) comprend une pluralite de trous (1 4) s'eten- 
dant a travers celle-ci avec une pluralite de douilles 
(16) dans les trous respectifs des trous de plaque, 
et dans lequel I'appareil comprend une pluralite de 
composants de fixation (1 8) destines a etre etendus 
a travers des passages (36) pour verrouiller selecti- 
vement la position des douilles par rapport a la pla- 
que. 

7. Appareil selon la revendication 1 , dans lequel le pas- 
sage (36) a un premier diametre predetermine et la 
portion conique (70) du composant de fixation a un 
second diametre superieur au premier diametre pre- 
determine. 

8. Appareil selon la revendication 7, dans lequel la por- 
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tion d'attaque (48) a un troisieme diametre inferieur 
au premier diametre predetermine. 

9. Appareil selon la revendication 7, dans lequel la 
s douille (1 6) comprend une fente radiale (46) formee 

dans celle-ci et s'etendant entre les surfaces exte- 
rieure (28) et interieure (30) et le passage a un dia- 
metre etendu superieur au premier diametre prede- 
termine quand laportion conique (70) s'engage avec 
10 la surface interieure de la douille. 
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